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Box No. I 


Basis of the report 




1. 


With regard to the language, this rqsort is based on: 

1^ the international sqpplication in the language in which it was filed 
1 a translation of the international aDDlication into 


» 






which is the language of a translation furnished for the purposes of: 
1 1 international search (Rules 1 2.3(a) and 23. 1 (b)) 
1 1 publication of the international ^plication (Rule 1 2.4(a)) 
1 1 international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 


2. 


Wi^ regard to the elements of the international application, Ihis report is ba£ 

fitrnished to the receiving Office in response, to an invitation under Article 14, tare 
and are not annexed to this report): 

1 1 the intemaHonal application as originally filed/furnished 
the description: 
oases 1 - 14 


ted on (replacement slieets which have been 
referred to in this report as "originally filed" 

as originally filed/fiimished 






pages* received by this Authority on 






T>jiafts* received bv this Authority on 




1^ 


the claims: 
oaees 


as originally filed/fumished 






pages* as amended (together with any statement) under Article 19 
pages* 15-19 received by this Authority on 30-06-2005 






njiaftft* received bv this Authority on 






the drawings: 
oases 1 


as originally filed/fumished 
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pages* received by this Authority on 
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a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 


3. 
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The amendments have resulted in &6 cancellation of: 
1 1 the descriDtion« pases 








1 1 the claims, Nos. 








1 1 the diawinffs. sheets/figs 








1 1 the sequence listing ^specify): 








1 anv tab^eTs) related to the sequence listing (specify): 




4. 
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This report has been established as if (some of) the amendments annexed to diis report and listed below had not been 
made, since they have be«i considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

1 I the descrintion. naffes 






1 1 the claims. Nos. 








1 1 the drawings, sheets/figs 








1 1 the sequence listing (specify): 








anv tablefs) related to the sequence listing (specify): 






If item 4 applies, some or all of those sheets may be marked "superseded, *' 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appUcabiUty; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial ^plicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-22 



1-22 



1-22 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 



Docxoments cited in the International Search Report: 

Dl US 2002156556 Al (B. J.RUPPNER) , 24 October 2002 

D2 WO 03014852 Al (SIEMENS AKTIENGESELLSCaHAFT) , 2 February 

2003 

D3 WO 0106905 Al (THE PROCTER & GAMBLE COMPANY) , 1 February 
2001 

D4 US 5896488 A (J-Y. JEONG) , 20 April 1999 

D5 EP 0562559 Al (SANYO ELECTRIC CO., LTD.), 29 Sept 1993 
D6 JP4365104 A (TOSHIBA CORP) , 17 December 1992 

Docxaments Dl and D2 are reconsidered to represent the state of 
the art, together with remaining documents D3-D6. 

Docviment Dl discloses a multifunctional mobile robot system 
where a user can place the mobile appliance in a work area 
bounded by a set of impulse radio, GPS, or transceivers. The 
applicoice independently and accurately maps the work area and 
proceeds to perform one or more tasks over that area, as 
directed by the user. It is equipped with sensors and inertial 
navigation means to enable it to avoid obstacles and identify 
its position with respect to the operating conditions (see 
[0078] , [0089] , [0090] , [0119] , [0132] ; abstract; figures 1,2,10). 

DocTiment D2 discloses a system of the programming an 
autonomous mobile, which temporarily cannot traverse a 
sTibsection of a predefined path. The system maps out an 
extended route for the mobile to traverse the discovered 
obstacle. The mobile returns later back to the defined path 
point for perfoming working task, if the obstacle no longer 
is blocking the path (see page 1, lines 30-34). 
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Supplemental Box 

In case the space in any of the preceding boxes is not suiYicient. 
Continuation of: BOX V 

However, none of the cited documents discloses a robot system 
for treating a surface, including at least one mobile robot 
comprising locating and emitting means and method for treating 
a surface according to claims 1 and 12 . 

In view of the cited documents such a method and a system 
cannot be considered obvious to a person skilled in the art. 

Therefore the invention claimed in claims 1 - 22 is novel and 
considered to involve an inventive step. 

What is claimed in claims 1 - 22 is considered to be 
industrially applicable. 
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Claims 



1. Robot system including at least one mobile robot (10), for 
treating a surface, which comprises map storage means to 

5 store a map of the surface to be treated and means to navi- 
gate the, or each, mobile robot (10) to at least one point on a 
surface, characterized in that the, or each, mobile robot (10) 
comprises i^ocating means (13,14) to identify its pasition with 
respect to the surface to be treated, means to automatically 

10 deviate the mobile robot away from its initial path in the event 
that an obstacle is detected along its path, means to store 
and/or communicate data concerning the surface treatment 
performed and any obstacles detected by the locating means 
(13,14) and emitting means (15) that produce emissions (17) 

15 such as symbols, lines, shapes, or written characters in one 
or more colours for treating at least one point on a surface. 

2. Robot system according to claim 1 , characterized in that said 
emitting means (15) are arranged to dispense at least one of 

20 the following: ink, paint, glue, a gas, a liquid, a powder or 
light to mark, etch, decorate or chemically react with the sur- 
face to be treated. 

3. Robot system according to claim 1 or 2, characterized in that 
25 the, or each, mobile robot (10) comprises an on-board com- 
puter (12) including map storage means and means to store 
and/or communicate data concerning the surface treatment 
performed and any obstacles detected by the locating means 
(13.14). 

30 

4. Robot system according to any preceding claims, character- 
ized in that the, or each mobile robot (10) is programmed to 
return to an area in which an obstacle was detected after a 
pre-determined time to check whether the obstacle is still 

35 present and whether it is therefore still hindered from 
performing surface treatment in that area. 
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5. Robot system according to any preceding claims, character- 
ized in that the locating means (13,14) comprise at least one 
of the following types of sensor; optical such as a laser, 

5 thermal imaging, electro-magnetic, sonar, GPS, pressure, 
motion, angle detection, contact or direction sensors. 

6. Robot system according to any preceding claims, character- 
ized in that It comprises means to differentiate between dif- 

10 ferent objects or different parts of the same object by detect- 
ing differences in the reflectivity of the different materials 
constituting those objects. 

7. Robot system according to any preceding claims, character- 
15 Ized in that the, or each, mobile robot (10) comprises wired or 

wireless communication means such as an electric or optic 
cable, an antenna or Bluetooth'^'^ hardware to communicate 
with a remote user, control system or computer network or 
another robot. 

20 

8. Robot system according to any preceding claims, character- 
ized in that the communication means are arranged to report 
that an obstacle has been encountered by a mobile robot (10) 
if the obstacle has not been removed after a pre-determined 

25 time such as a few seconds. 

9. Robot system according to any preceding claims, character- 
ized in that the, or each, mobile robot (10) traverses the sur- 
face to be treated. 

30 

10. Robot system according to any of claims 1-8, charac- 
terized in that the, or each, mobile robot (10) traverses a 
surface other than the surface to be treated. 

35 11. Robot system according to any preceding claims, 

characterized in that the, or each, mobile robot (10) com- 
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prises deletion means, Instead of, or in addition to the emit- 
ting means (15), which are arranged to remove emissions 
(17) produced by the emitting means (15) of the same or an- 
other mobile robot (10) In the same or a previous run respec- 
6 tively. 

12. Method for treating a surface using a robot system in- 

cluding at least one mobile robot (10), comprising inputting a 
map of a surface to be treated into a computer (12) located 

10 on-board or remotely to the, or each, mobile robot (10), navi- 
gating the, or each, mobile robot to at least one point on a 
surface, characterized in that the, or each, mobile robot (10) 
draws up a map of the surface using information collected 
from on-board or remote locating means (13,14) used to 

15 identify the position of the robot with respect to the surface to 
be treated and automatically deviates away from its initial 
path in the event that an obstacle is detected along its path, 
that the, or each, mobile robot (10) stores and/or communi- 
cates data concerning the surface treatment performed and 

20 the obstacles detected by the locating means (13,14) and that 
emissions (17) such as symbols, lines, shapes, or written 
characters In one or more colours are produced by emitting 
means (15) for treating at least one point on the surface. 

25 13. Method according to claim 12, characterized in that 

map data and, if available, path data is inputted In the form of 
a file such as a file from a CAD-system. 

14. Method according to claim 12 or 13, characterized in 

30 that the, or each, mobile robot (10) is programmed to return 
to an area in which an obstacle was detected after a prede- 
termined time to check whether the obstacle is still present 
and whether it is therefore still hindered from performing 
surface treatment in that area. 

35 
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15. Method according to any of claims 12-14, character- 
ized in that the, or each, mobile robot (10) is instructed to 
return to areas in which an obstacle was identified after the 
obstacle has been removed. 

5 

16. Method according to any of claims 12-15, character- 
ized in that one or more points or parts of a permanent 

' structure having a complex geometry and located in the 
working area of the, or each mobile robot (10) is marked with 
10 reflective material, such as reflective tape, to strengthen the 
signals reflected from said points or parts to facilitate corre- 
spondence between data from the locating means and data 
from the robot system's map. 

15 17. Computer program product, characterized in that it 

contains computer program code means for making a com- 
puter or processor carry out the method according to any of 
claims 12 to 16. 

20 18. Computer program product according to claim 17, 

characterized in that It is stored by means of a computer- 
readable medium such as a data server, magnetic or mag- 
neto-optical storage means. 

25 19. Computer program product according to claim 17 or 

18, characterized in that it further comprises instructions for 
the emitting means (15) used to treat the surface. 

20. Computer program product according to any of claims 
30 17-19, characterized in that it contains a map of a surface 

and optionally a pre-programmed path to direct the, or each, 
mobile robot around that path. 

21. Use of a robot system according to any of claims 1-12, 
35 a method according to any of claims 13-16 or a computer 

program product according to any of claims 17-20 for indi- 
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eating or marking out a physical lay-out on any indoor or out- 
door surface such as at an exhibition, a trade fair or con- 
struction site. 

5 22. Use of a robot system according to any of claims 1-12, 

a method according to any of claims 13-16 or a computer 
program product according to any of claims 17-20 for marl<ing 
out a physical lay-out at a site under hazardous or hygienic 
conditions. 



AMENDED SHEET 



